MINAŘÍK, B., BORŮVKOVÁ, J.: Chosen aspects of human capital development in regions of the CR. Acta univ. agric. et silvic. Mendel. Brun., 2011, LIX, No. 4, pp. 159-166 The essential measurable part of human capital is education. Educational, research and development capacities, economic development of regions, labour market, education of the population, and educational eff ects in regions of the CR in 2008 are the theme of this paper. The authors have analysed the total of 15 indices, which were shown in logical and conclusive mutual relations. The authors tried to quantify and from this point of view to compare the regions of the CR in light of the economic eff ect of education, which is based on the status of people with university education in the labour market -this is a combination of higher remuneration, higher economic activity and better employability of people with university education.
, human capital as a sum of productive knowledge, skills and motives, which result from native abilities, education, and family and social environment, has been perceived more and more as a signifi cant productive factor. However, measuring human capital in all the range of its defi nitions remains a problem. For this reason, the problem of human capital measuring is usually reduced to measuring its educational component. Nevertheless the educational component itself is not easy to measure, either. Although there are some rather accurate methods (e.g. tests of functional literacy of the adult), these are not generally and widely applicable as they are money and time-consuming and serve rather for research purposes.
Generally the education of an individual derives from their graduation from educational institutions. Even if we forget the fact that the graduation from an educational institution itself does not have to guarantee obtained education fully, measuring and namely aggregation of this variable is not easy. Various authors make attempts to measure (and aggregate) education (and thus indirectly also human capital) of certain population by allocating scores to individual levels of education, determining average length of study (in number of years) or determining so called expected average length of study (analogically to average lifespan expected at birth) 2 . In common investigations, European (and consequently also Czech) statistics discriminates only three levels of education -primary, secondary, and university education. As we have drawn from readily available data of the Czech Statistic Offi ce regional statistics, we will stay within this classifi cation in this paper. We will deal with various aspects of university education and the degree of success of its graduates and the use of its science and research in the conditions of diff erently economically developed regions of the CR. However, it is not only about repeating the widely known fi ndings that university graduates are better paid for their work, are economically active above average, and do not run such a risk of unemployment.
By the way, besides these fi ndings, researches from rather a quaint category can be found when studying sources, proving a direct relation of health condition and lifespan to the level of obtained education as well as the fact that with growing level of education the consumption of alcoholic beverages decreases for men (converted to rubbing alcohol), while for higher educated women the consumption of alcohol rises 3 . There is a certain problem of signifi cant dependence of not only the latter fi nding, but of practically all fi ndings connected with human capital on the gender. We have deliberately avoided this problem in our paper. To measure the economic eff ect of educational level, an index was constructed, issuing from three components. We start from the fact that costs invested into education (we did not deal with their measuring in this work) are compensated for by yields or "economic eff ects" in three areas: • In the area of wages by higher than average wages of employees with university education. The wage eff ect will be determined as a ratio between the average wage in the category of "brain workers" 2 Mazouch, 2010 , pp. 29-35. 3 Mazouch, 2010 • In the area of economic activity by higher economic activity of university graduates than the average of the corresponding region. The principle of construction is the same as with wage eff ect.
MATERIAL AND METHODOLOGY
• In the area of employment by better employability (lower unemployment then the region's average) of university graduates. To preserve the same direction of working for all the eff ects (and the possibility to determine their common infl uence), this index was set as a ratio of a regional common unemployment rate and the common unemployment rate of university graduates. 
II: Research capacities and expenses in regions of the CR (2008)

RESULTS AND DISCUSSION
In 2008 there were 71 tertiary educational institutions in the CR, 26 of them public, i.e. 36.6% from the total number of universities and colleges. In individual regions, the number of tertiary educational institutions ranged from one in fi ve regions (among these, there was no university in Central Bohemian and Karlovy Vary regions) to 32 tertiary institutions (8 of them public) in the capital city Prague. The total number of enrolled students was 374,766; 338,435 of them citizens of the Czech Republic. At public schools, there were 296,249 students, i.e. 87.5% from the total number of students with Czech citizenship. While the "average size" of a university measured by the number of students was 11,394 students for public schools (from 370 at Academy of Fine Arts in Prague to 48,054 at Charles University in Prague), for private schools it was only 951 students (from 7 to 8,404 students). The number of students at universities residing in individual regions is given by the historical development (traditional academic centres as Prague, Brno, and Ostrava), although sometimes (especially as for private schools) it is relatively recent "history". At colleges and universities in Prague, there were studying 38.8% from the total number of all students, in the South Moravian region it was 20.2% and in the Moravian-Silesian region 11.6%. At the opposite end of the spectrum, there are Karlovy Vary region (0.4%), Central Bohemian region (0.5%) and Vysočina region (0.7%).
Considerably more interesting information from regional point of view can be seen if we consider the number of students not according to the seat The economic level of regions and chosen characteristics of the labour market are shown in Tab. III. In Fig. 1 there is a cartogram created from the basic characteristics of the labour market (wages, unemployment, economic activity), which compares the situation in regions with values for the whole CR.
In Tab. IV there are calculated economic eff ects of university education in regions of the CR in comparison with the population average. We issue from the fact that costs invested to education (we did not deal with their measuring in this work) are compensated by yields or "economic eff ects" in three areas: • In the area of wages by higher than average wages of employees with university education. The wage eff ect will be determined as a ratio between the average wage in the category of "brain workers" (according to the branches of OKEČ -Branch Classifi cation of Economic Activities, as average wages of university graduates for 2008 were not available) and the average wage of the region as a whole. The wages of brain workers are 21% (Central Bohemian region) to 34% (Karlovy Vary, South Moravia, Zlín regions) higher than the regional average. • In the area of economic activity by higher economic activity of university graduates than the average of the corresponding region. Their economic activity is 20% (Liberec region) to 36% (Olomouc region) higher than what corresponds to the regional average. • In the area of employment by better employability (lower unemployment then the region's average) of university graduates. To preserve the same direction of working for all the eff ects (and
1: The position of regions of the CR from the point of view of chosen labour market characteristics
the possibility to determine their common infl uence), this index was set as a ratio of a regional common unemployment rate and the common unemployment rate of university graduates.
Here the eff ect appears the most apparent. The unemployment of university graduates is less than a half compared to the regional average in Central Bohemian region and all Moravian regions. The total economic eff ect will be determined as a product of partial eff ects. The results are shown in the cartogram in Fig. 2 . From that it implies that compared to values for the whole CR (=1) in 2008, university education "paid off " most in Prague and in Central Bohemian region. By contrast, in brought the leas eff ect compared to the values for the CR in Karlovy Vary and Ústí regions. This evaluation almost replicates the position of regions from the point of view of chosen labour market characteristics with regard to the CR average (see Fig. 1) .
In Tab. V there are calculated economic eff ects of university education in regions of the CR compared to the average of the corresponding region.
2: Economic eff ect of education with regard to the CR average
3: Economic eff ect of education within regions of the CR
The total economic eff ect will again be determined as a product of partial eff ects. The results are shown in the cartogram in Fig. 3 . From that it implies that in 2008 university education "paid off " most in Moravian-Silesian and Zlín region, and it brought the lowest eff ect compared to regional average (=1) in Pardubice region, Prague, and Liberec region.
Figures in Tab. I to Tab. V were further submitted to factor analysis with the aim to identify the groups of variables which show signifi catn inner relationships and to try to interpret them. It resulted in three clearly depicted common factors which group these indices:
Factor 1 (share in the total variability 40%) • GDP per 1 inhabitant, • disposable income per 1 inhabitant, • common unemployment rate (with negative relation), • a region's position from the point of view of chosen labour market characteristics, • summary eff ect of education with regard to the CR average, • number of persons in the category "scientists and engineers", which documents conclusively the relation between the economic level of a region, its position in the labour market, the number of scientists and engineers and the eff ect brought by university education to those who have it.
Factor 2 (share in the total variability 30%) • students according to the seat of school, • students according to their permanent residence,
• share of university graduates in the age group 20 to 29, • share of university graduates in the population, • summary eff ect of education within a region (with negative relation). The factor documents regional diff erence of educational capacities of colleges and universities and in the interest in education in individual regions, leading up to a certain "over-education", which has a negative impact on the status of university graduates in the labour market.
Factor 3 (share in the total variability 25%) • employees in research per 1,000 persons, • research employees per 1,000 persons, • expenses for research per 1 inhabitant, • average gross wage.
This factor is evidently connected with research capacities of regions. These capacities are higher in regions with higher economic level, which explains average gross wage as one of the variables grouped under this factor.
All correlations were determined as ordinal (disparities elimination, namely the exceptional status of the capital city of Prague, which would otherwise have to be excluded). It is remarkable that none of the 15 indices remained isolated and all of them were included under some of the factors. The character of a certain "link element" among the factors was possessed by the index of the share of university graduates in the population which (with a lower weight) was featured also in the remaining two factors.
CONCLUSION
Using the data of regional statistics of the CSO for 2008, the paper deals with the situation in education, research and development in regions of the CR in the relation to their economic level and situation at the labour market. The authors see the economic eff ect of tertiary education in a combined contribution of higher wages, higher economic activity, and easier employability of people with university education in comparison with the whole population. The result of quantifi cation of the summary eff ect of education is shown by the cartograms in Fig. 2 and Fig. 3 , which document the economic eff ect of tertiary education in regions of the CR in 2008 compared to the average of the Czech Republic and to the average of regional population. Inside regions, the positive eff ect of education is manifested especially in some regions, where it is probably a structural problem: in Moravian-Silesian and Zlín regions, the lowest eff ect compared to the regional average was shown in Pardubice region, Prague, and Liberec region. On the contrary the comparison with the values for the whole CR led to a signifi cantly diff erent order: in 2008 tertiary education "paid off " most in Prague and Central Bohemian region. By contrast, education brought the smallest eff ect compared to the values of the CR in Karlovy Vary and Ústí region. This evaluation almost replicates the position of regions from the point of view of chosen labour market characteristics with regard to the CR average. The relationships between variables were analyses by means of paired correlation coeffi cients of order and factor analysis based on them. The results of the FA showed a connection among educational and research and development capacities of regions, a dependence between the economic level of a region and its level of education and the research and development potential, and they further contributed to the explanation of the negative relation between the tertiary education eff ect and economic development of the region.
